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POWER TOOL LEVEL INDICATOR 


Background and Summary of the Invention 

The present invention relates to power tools and. more particulariy, to a leveling 
device that indicates when the power tool is in a horizontal or vertical plane. 

In various types of power tools, especially drilling tools, it is desirable to know 
5 when the tool is in a horizontal or vertical plane. This is particularly useful when 
drilling holes for hanging doors or the like when it is desirable to have holes which are 
in plane with horizontal. 

Bubble type of levels have been utilized in power tools. However, these types 
of leveling devices have various shortcomings. While the bubble level works 
1 0 satisfactorily for horizontal applications, it is still burdensome on the user to view the 
bubble in between the lines. Ordinarily, these bubble types of levels are not conducive 
for vertical drilling. Also, due to the vibration of the tool, frothing occurs inside the 
level, rendering the bubble level useless in many applications. 

Another type of measuring device utilizes a simple pendulum with a rigid 
1 5 straight bar connecting the pivot point with a hanging weight together with a cross bar 
mounted at ninety (90°) degrees to a vertical bar. The cross bar can be disposed on 
either side of the pivot point when the pivot level is hung and the weight achieves 
equilibrium, the cross bar will be positioned in a horizontal plane. Accordingly, the 
ends may be aligned with two notches on a carrier board to align the board to the 
20 horizontal and thus measure the horizontal plane. 

Both of these devices require the user to get an accurate view during drilling 
to maintain the plane of the power tool. Also, while these types of devices may be 
satisfactory for horizontal planes, they are not particularly useful when used in a 
vertical drilling arrangement. 



Accordingly, it is an object of the present invention to provide a user with an 
easy to use leveling device. The device indicates to the user, usually by an 
illuminated light, that horizontal or vertical planes have been achieved. The present 
invention enables the user to readily establish visual contact to indicate that a desired 
5 plane has been achieved. 

According to a first embodiment of the present invention, a mechanism for 
determining if a power tool is in a horizontal or vertical plane comprises a housing with 
a cavity in the housing. A rotating member is positioned within the housing. The 
rotating member moves in the cavity such that the rotating member seeks an 

10 equilibrium position which corresponds to a horizontal or vertical plane. Electrical 
contacts are coupled with the rotating member such that the electrical contacts only 
complete an electrical circuit when the rotating member is in the equilibrium position. 
An indicator is electrically coupled with the electrical contacts to indicate to the user 
when the mechanism is in an equilibrium position. A power source is electrically 

1 5 coupled with the electrical contacts and the indicator to energize the indicator when 
the circuit is complete. The rotating member may be fixed for rotation about a central 
axis in a cylindrical cavity in the housing. Here, the rotating member includes a biased 
electrical contact. The electrical contacts include a pair of annular members coupled 
with the housing. Each annular member includes electrical contact portions spaced 

20 ninety (90°) degrees from one another. Thus, as the rotating member reaches the 
equilibrium position, the rotating member's biased electrical member contacts the 
annular ring electrical contact portions to complete the circuit and activating the 
indicator. Altematively, the rotating member could be manufactured from an electrical 
conductive material. Here, the rotating member is cylindrical and has at least one 

25 projecting member. The electrical contacts include a biased member to electrically 
contact the at least one projecting member when the cylindrical rotating member is in 



the equilibrium position. An axle projects through the cylindrical rotating member to 
complete the circuit. Alternatively, the cavity may be defined by a pair of opposing 
conductive conical members acting as the electrical contacts. Here, the rotating 
member includes a pair of conductive balls. The opposing conductive cylindrical 
5 members are separated by a non-conductive membrane. The membrane includes 
apertures positioned at ninety (90^) degrees apart from one another about a circle. 
The balls contact one another through the apertures in the membrane when the balls 
are in the equilibrium position to complete the circuit and activate the indicator. 

In accordance with a second embodiment of the present invention, a power tool 

10 comprises a housing with a motor within the housing. The motor is coupled with an 
output. An activation member is coupled with a power source which, in turn, is 
coupled with the motor. The activation member is activated which, in turn, energizes 
the motor to drive the output. A leveling mechanism is coupled with the housing. The 
leveling mechanism comprises a housing with a cavity in the housing. A rotating 

15 member is positioned within the housing. The rotating member moves in the cavity 
such that the rotating member seeks an equilibrium position which corresponds to a 
horizontal or vertical plane. Electrical contacts are coupled with the rotating member 
such that the electrical contacts only complete an electrical circuit when the rotating 
member is in the equilibrium position. An indicator is electrically coupled with the 

20 electrical contacts to indicate to the user when the mechanism is in an equilibrium 
position. A power source is electrically coupled with the electrical contacts and the 
indicator to energize the indicator when the circuit is complete. The rotating member 
may be fixed for rotation about a central axis in a cylindrical cavity in the housing. 
Here, the rotating member includes a biased electrical contact. The electrical contacts 

25 include a pair of annular members coupled with the housing. Each annular member 
includes electrical contact portions spaced ninety (90°) degrees from one another. 



Thus, as the rotating member reaches the equilibrium position, the rotating member's 
biased electrical member contacts the annular ring electrical contact portions to 
complete the circuit and activate the indicator. Alternatively, the rotating member 
could be manufactured from an electrical conductive material. Here, the rotating 
5 member is cylindrical and has at least one projecting member. The electrical contacts 
include a biased member to electrically contact the at least one projecting member 
when the cylindrical rotating member is in the equilibrium position. An axle projects 
through the cylindrical rotating member to complete the circuit. Alternatively, the cavity 
may be defined by a pair of opposing conductive conical members acting as the 

1 0 electrical contacts. Here, the rotating member includes a pair of conductive balls. The 
opposing conductive cylindrical members are separated by a non-conductive 
membrane. The membrane includes apertures positioned at ninety (90°) degrees 
apart from one another about a circle. The balls contact one another through the 
apertures in the membrane when the balls are in the equilibrium position to complete 

1 5 the circuit and activate the indicator. 

Additional objects and advantages of the present invention will become 
apparent from the detailed description of the preferred embodiment, and the 
appended claims and accompanying drawings, or may be learned by practice of the 
invention. 

20 Brief Description of the Drawings 

Figure 1 is a plan view of a drill with a leveling device in accordance with the 
present invention. 

Figure 2 illustrates a perspective view with both housing halves. 
Figure 3 is an exploded perspective view of a level indicator in accordance with 
25 the present invention. 

4 



Figure 4 is an exploded perspective view of a level indicator in accordance with 
the present invention. 

Figure 5 is an exploded perspective view of an additional ennbodiment of a level 
indicator in accordance with the present invention. 

5 Detailed Description of the Preferred Embodiment 

Turning to the figures, Figure 1 illustrates a power tool in accordance with the 
present invention and is designated with the reference numeral 10. The power tool 
10 is illustrated as a drill; however, any type of power tool such as a screwdriver, 
Sander, rotary tool, clippers, saw or the like can be utilized with the level indicator in 

10 accordance with the present invention. The power tool 10 includes a housing 12 
which includes two halves 14 and 16, which surround a motor 18. An activation 
member 20 is coupled with the motor 18 as well as with a power source 22. The 
power source 22 may be a power cord (AC current) or the power tool may have a 
battery (DC current) as shown. The motor 18 is coupled with an output 24 which may 

1 5 include a transmission 26 and a chuck 28 to retain a tool (not shown) with the drill. 

Looking at housing half 14 in Figure 2, a level indicator is shown and 
designated with the reference numeral 30. The level indicator 30 has wires 32 and 34 
extending therefrom. Wire 32 extends down and is coupled with the battery 22, and 
wire 34 extends up to indicator LEDs 38 and 40 with wire 42 leading back to the 

20 battery 22. LED 38 is positioned on top of the drill housing 12, while LED 40 is 

positioned at the rear of the drill. Both the indicator lights illuminate light when the drill 
is in a horizontal plane and vertical plane, respectively. Thus, the lights 38, 40 can 
be seen by the user when the drill is in several different orientations. 

Turning to Figure 3, an exploded view of the level indicator 30 is shown. The 

25 level indicator 30 includes a housing 50 which defines a cylindrical cavity 52. 

5 



Positioned within the cavity 52 is a rotatable pendulum member 54. The pendulum 
member 54 is fixed about an axle 56. Accordingly, the pendulum member 54 rotates 
within the cylindrical cavity 52 about the axle 56. The pendulum member 54 is 
weighted such that the rotating pendulum member 54 always seeks an equilibrium 
5 position. The pendulum 54 has an overall D-shape At the bottom of the curved 
portion, the rotating pendulum member includes a bore 58. The bore includes a pair 
of conductive balls 60 and 62, on each side of the rotating pendulum member 54 as 
well as a conductive spring 64 biasing the balls 60 and 62 away from one another. 
Electrical contact rings 66 and 68 are held at the sides of the cavity 52 by non- 
10 conductive shells 70 and 72 which enclose the cavity of the housing 50. The 
conductive rings 66 and 68 are coated with a non-conductive material such that 
portions 74 of the ring are exposed for conductive purposes. The portions 74 are 
spaced at ninety (90°) degree intervals about the ring. Also, the rings 66 and 68 are 
coupled with wires 32 and 34 to complete the electrical circuit. 
15 In use, the rotating pendulum member 54 is capable of rotating about the axle 

56 in a three hundred sixty (360°) degree circle in the housing cavity 52. As the drill 
is manipulated, the pendulum reaches an equilibrium position. When the drill is in a 
horizontal or vertical plane, the conductive balls 60 and 62 in the rotated pendulum 
member 54 contact a conductive portion 74 on rings 66 and 68. As this occurs, the 
20 LEDs 38 and 40 are illuminated. This indicates to the user that the drill is in a 
horizontal or vertical plane. Thus, the user may then utilize the drill with the 
knowledge that it is in a horizontal or vertical plane. 

Turning to Figure 4, an additional embodiment of the present invention is 
shown. The elements that are the same are identified with the same reference 
25 numerals being primed. 
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The housing 50' includes a cylindrical cavity 52' for housing a rotating 
pendulum 54'. The pendulunn 54' rotates on an axle 56'. The axle projects through 
a non-conductive shell 72'. 

The pendulunn 54' is a cylindrical body with a weighted portion 80 and external 
5 projecting members 82. The rotating pendulum member 54' is made from a 
conductive material. The weighting member 80 enables the rotating pendulum 
member 54' to seek an equilibrium position. The projecting members 82 extend from 
the cylindrical surface of the rotating pendulum member 54' to contact an electrical 
contact pin 84 in housing 50'. The contact pin 84 is coupled with a conductive leaf 

10 spring 86 which, in turn, is coupled with wire 32'. Also, the axle 56' is made from a 
conductive material which, in turn, has its end coupled with wire 34'. 

In use, the rotating pendulum member 54' rotates about the axle 56' in a three 
hundred sixty (360^) degree circle. When the drill is in a horizontal or vertical plane, 
a projecting member 82 contacts pin 84. Axle 56', which is already coupled with wire 

1 5 34', enables completion of the circuit when the projecting members 82 contact the pin 
84. Thus, the circuit is complete when the rotating pendulum member 54' is in a 
horizontal or vertical plane. This is the only time that the projections contact the pin 
which, in turn, complete the circuit, illuminating LEDs 38 and 40 indicating to the user 
that the drill is in a desired horizontal or vertical plane. 

20 Turning to Figure 5, an additional embodiment of the present invention is 

shown. In Figure 5, like elements will be identified with like numerals being double 
primed. 

The leveling indicator 30" includes a housing 50". The housing includes two 
parts 90 and 92. Inside the non-conductive housing parts 90 and 92 are conductive 
25 cones 94 and 96. The conductive cones 94 and 96 are connected with wires 32" and 
34" which, in turn, lead to the LEDs 38 and 40 as well as to battery 22". The rotating 



members 54" include a pair of cx)nductive balls. A membrane 100 is positioned 
between the cx>nes 94 and 96. The membrane 100 includes apertures 102 which are 
positioned about an arc circle, ninety (90°) degrees apart. 

When the level indicator 30" is utilized, the balls 54" rotate around the cones 
5 94 and 96. The balls 54" seek an equilibrium position at the bottom of the cones when 
the drill is in a horizontal or vertical plane. When the drill is in a horizontal or vertical 
plane, the balls 54" are positioned in the cone wherein the balls, through apertures 
102, contact one another When the balls 54" contact one another, the conductive 
balls 54" are also in contact with the conductive cones 94 and 96, which complete the 

10 circuit, illuminating the LEDs 38 and 40. Thus, when the level indicator is in a 
horizontal or vertical position, the balls 54" contact one another through the apertures 
102 in the membrane and complete the circuit. 

While the above detailed description describes the preferred embodiment of 
the present invention, the invention is susceptible to modification, variation, and 

1 5 alteration without deviating from the scope and fair meaning of the subjoined claims. 
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